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Abstract. The vegetables have a dry matter content of only 4-25% and high water content (75-
96%). The vegetables from onion’s group have the highest content of dry matter, and the lowest 
content of dry matter (4.8 to 5%) is owned by cucumbers, squash and greens (lettuce, chicory). In 
comparison with the Brunswick, Density and Stuttgart varieties, which have a bulb with six 
thickened sheets, the Roşie de Arieş variety has a bulb with eight thickened sheets. The number of 
first class bulbs is higher for the irrigated variant for all four experimental varieties grown in the 
field and for all fertilization variants. 
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INTRODUCTION 
 
The vegetables are considered hypo caloric food, because they decrease energy 
substances intake, preventing the overweight increase of the human body. They have a dry 
matter content of only 4-25% and high water content (75-96%). The highest content of dry 
matter is owned by the vegetables from the onion’s group, and the lowest content, 4.8- 5% 
by cucumbers, squash and greens (lettuce, chicory) (Ciofu, 2003). The onion bulb contains 
10-14% s.u; 6,5-8% carbohydrates; 1.3-2% protide; 10 to 30 mg vitamin C; vitamins A, 
B1, B2; phytoncide substances which have an antibacterial action, mineral salts: 150-230 
mg potassium, phosphorus, calcium per 100 grams of fresh substance; phytoncide 
substances which have antibacterial action (Indrea and Apahidean, 2012).  
The onion is appreciated by the consumers for its high content of carbohydrates, 
albuminoidal substances and because it has beneficial effects in treating colds, bronchitis 
and influenza (Mencinicopschi et al., 2009). The food, medicine and therapeutic 
importance of the onion lead to the recommendation to consume at least 20-25 grams of 
onion daily, corresponding to an average consumption of 8-9 kg per year, for a rational 
diet. The knowledge of the water consumption of the agricultural crops has a particular 
importance in the irrigated agriculture, because it is used to calculate the irrigation rules, to 
forecast and warn the watering application (Luca et al., 2013). The diversity of assortments 
of onion allowed to include in the Official Catalogue of Varieties of our country the most 
valuable cultivars, some of them local, other created abroad with a good adaptability to the 
environmental conditions of Romania (Sestraş R., 2004). 
 
MATERIAL AND METHOD 
 
In the irrigated directly sown onion crop, there were used as biological material 
two red onion varieties: Roşie de Arieş variety and Brunswick variety, and two yellow 
onion varieties: Density variety and Stuttgart variety. For the irrigation, there was used the 
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drip irrigation method. For the fertilization there have been used three kinds of 
fertilization: basic fertilization, organic fertilization, and basic and foliar fertilization. 
 While harvesting and production registration, there were studied some 
morphological characters of the onion bulb (height, diameter, number of cataphylls, 
number of thickened leaves, and index of the form). The consistency of the bulbs for each 
variant was determined with the penetrometer, TDS (total dry substance) was determined 
by the oven method, SDS (soluble dry substance) was determined by the refractometric 
method, the sugar content was determined using the Brix method, the vitamin C with the 
iodometric method, titratable acidity with NaOH (sodium hydroxide). In terms of the 
physical and chemical point of view, the samples were analyzed by ICIA Cluj (Institute of 
Research and Analytical Instrumentation) and the TPH laboratory, USAMV Cluj 
(Technology of Horticultural Products, University of Agricultural Sciences and Veterinary 
Medicine). The content of potassium and phosphorus was determined by ICP-MS (mass 
spectrometer with inductively coupled plasma with quadrupole). 
 
RESULTS AND DISCUSSION 
 
 The morphological characteristics of directly sown onion, in Mihai Viteazu area, 
Cluj County, in 2014, established from measurements made, can be found in Table 1. 
 
Table 1 
Some morphological characteristics of irrigated directly sown onion bulbs, in 2014 in the Mihai 
Viteazu area, Cluj County 
 
The 
variant 
The height of 
the bulbs  
(cm) 
The diameter 
of the bulbs 
(cm) 
The 
number of 
cataphylls 
The number of 
thickened sheets 
The index 
of the form 
(cm) 
The resistance 
(the consistency) 
kgf/cm² 
a1b1 c1 5,40 4,71 2 8 1,15 17,7 
a1 b1 c2 3,75 5,00 2 6 0,75 14,0 
a1 b1 c3 4,73 5,00 2 6 0,95 18,0 
a1 b1 c4 4,30 5,61 2 6 0,77 14,6 
a1 b2 c1 6,60 5,16 2 8 1,28 12,0 
a1 b2 c2 3,65 5,46 2 6 0,67 16,0 
a1 b2 c3 4,80 4,98 2 6 0,96 24,0 
a1 b2 c4 4,00 4,88 2 6 0,82 20,4 
a1 b3 c1 5,40 5,16 2 8 1,05 17,0 
a1 b3 c2 4,15 5,66 2 6 0,73 18,2 
a1 b3 c3 5,23 5,40 2 6 0,95 20,0 
a1 b3 c4 4,23 5,11 2 6 0,83 14,4 
a2 b1 c1 5,71 4,91 2 8 1,16 22,7 
a2 b1 c2 3,86 5,23 2 6 0,74 22,0 
a1 b1 c3 4,76 5,05 2 6 0,94 21,0 
a2 b1 c4 4,30 5,46 2 6 0,79 16,5 
a2 b2 c1 6,70 5,42 2 8 1,24 23,6 
a2 b2 c2 4,30 5,51 2 6 0,78 9,8 
a2 b2 c3 5,20 5,31 2 6 0,98 24,6 
a2 b2 c4 4,23 5,90 2 6 0,72 15,0 
a2 b3 c1 6,03 5,73 2 8 1,05 25,0 
a2 b3 c2 4,60 6,23 2 6 0,74 22,5 
a2 b3 c3 5,28 5,55 2 6 0,96 23,0 
a2 b3 c4 4,60 6,50 2 6 0,71 18,0 
Legend: a1 = non-irrigated; a2 = irrigated; b1 = basic fertilization; b2 = organic fertilization; b3 = 
basic and foliar fertilization; c1 = Roşie de Arieş; c2 = Brunswick; c3 = Density; c4 = Stuttgard. 
 
The Roşie Arieş variety has a section of the bulb with eight thickened sheets, in 
comparison with Brunswick, Density and Stuttgart varieties, which have a bulb with six 
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thickened sheets, and regarding the consistency, the biggest one is at the c1 a2 b 3 variant 
(Roşie de Arieş, irrigated, basic and foliar fertilization) and the lowest consistency is found 
at a2 b 2 c 2 variant (Brunswick, irrigated, organic fertilization) (Table 1). 
Table 2 
The influence of the technological factors upon the average weight (gr.) of the bulbs from the 
irrigated, directly sown onion crop, in 2014, Mihai Viteazu area, Cluj County 
 
The variety 
Basic fertilization (gr.) Organic fertilization (gr.) Basic and foliar 
fertilization (gr.) 
Non-irrigated Irrigated Non-irrigated Irrigated Non-irrigated Irrigated 
Roşie de Arieş 55,74 65,83 68,23 69,42 71,40 73,72 
Brunswick 32,52 39,06 30,51 39,50 36,31 42,89 
Density 63,25 75,75 58,77 64,68 74,27 79,62 
Stuttgard 35,85 42,84 30,84 34,70 46,95 47,58 
 
In Table 2 it shows that the technological factors influenced differently the average 
weight of the bulbs, and the highest average weight for each variety is recorded at the 
variant with basic and foliar fertilization both irrigated and non-irrigated. 
 
Table 3 
The influence of the technological factors upon the number of the bulbs (/ m²) from the irrigated, 
directly sown onion crop, in 2014, Mihai Viteazu area, Cluj County 
 
 
 
 
 
The 
variety 
Basic fertilization Organic fertilization Basic and foliar fertilization 
Non-irrigated Irrigated Non-irrigated Irrigated Non-irrigated Irrigated 
The 
number 
of bulbs 
of 1st 
class 
The 
number 
of bulbs 
of 2nd 
class 
The 
number 
of bulbs 
of 1st 
class 
The 
number 
of bulbs 
of 2 nd 
class 
The 
number 
of bulbs 
of 1st 
class 
The 
number 
of bulbs 
of 2nd 
class 
The 
number 
of bulbs 
of 1st 
class 
The 
number 
of bulbs 
of 2nd 
class 
The 
number 
of bulbs 
of 1st 
class 
The 
number 
of bulbs 
of 2nd 
class 
The 
number 
of bulbs 
of 1st 
class 
The 
number 
of bulbs 
of 2nd 
class 
Roşie de 
Arieş 
82 21 85 20 71 23 84 15 86 16 87 21 
Brunswick 70 32 77 37 78 30 80 30 83 30 86 23 
Density 79 23 83 17 81 23 84 18 83 16 87 18 
Stuttgard 77 24 82 18 81 35 83 29 81 13 86 27 
 
As shown in Table 3, the number of the bulbs is higher for the irrigated variant, for 
all the four varieties grown in the experimental field with all the variants of fertilization. 
From Table 4, it appears that the highest water content (91.10%) is owned by the   a1 b 3 c 3 
variant (Stuttgart, non-irrigated, basic and foliar fertilization), and the lowest water content 
is found at the a 2 b 3 c 2 variant (Brunswick, irrigated, basic and foliar fertilization). The 
soluble dry matter has the highest value (12.35%) at a 2 b 2 c 2 variant (Brunswick, 
irrigated, organic fertilization) and the lowest one (7.48%) at the a 1 b 1 c 3 variant 
(Density, non-irrigated, basic fertilization). The sugar content has the highest value 
(10.58% Brix) at the  a 2 b 2 c 2 variant (Brunswick, irrigated, organic fertilization), and the 
lowest sugar content (5.25% Brix) is observed at the  a1 b 1 c 3 variant (Density, non-
irrigated, basic fertilization). 
From the Potassium analysed variants (Table 5) the highest content of K is owned 
by the  a 1 b 2 c 4 variant - Stuttgart, non-irrigated, organic fertilization (147.5 mg / kg) and 
the lowest content of K is owned by the  a1 b 3 c 1 variant - Roşie de Arieş, non-irrigated, 
basic and foliar fertilization (68.5 mg / kg). The content of P has the highest value for the  
a1 b 3 c 2 variant - Brunswick, non-irrigated, basic and foliar fertilization (58.0 mg / kg), 
Agricultura – Ştiinţă şi practică                                         no. 1- 2(93-94)/2015                                         Agriculture - Science and Practice  
 - 12 - 
while the lowest value is found at the  a 2 b 2 c 3 variant - Density, irrigated, organic 
fertilization (25.6 mg / kg). 
Table 4 
Physico-chemical properties of the onion bulbs from irrigated, directly sown crops, in 2014, Mihai 
Viteazu area, Cluj County (ICIA Cluj and TPH laboratory, USAMV Cluj) 
 
The variant 
Water 
% 
SUT 
% 
SUS 
% 
Ash 
% 
Sugar 
% Brix degrees/100 g fresh product 
Vitamin C 
mg/100g fresh product 
Acidity 
% 
a1 b1 c1 89,52 10,48 9.10 1,38 8,65 8,03 1,76 
a1 b1 c2 86,49 13,51 11.35 2,16 9,54 8,8 1,88 
a1 b1 c3 87,31 8,69 7.29 1,40 5,25 6,83 1,03 
a1 b2 c4 88,88 11,12 9.48 1,64 7,59 7,89 1,54 
a1 b2 c1 88,52 9,48 9.26 0,22 7,59 7,89 1,64 
a1 b2 c2 87,10 12,90 8.68 4,22 6,72 7,18 1,96 
a1 b2 c3 90,76 9,24 8.34 0,90 7,22 7,89 1,56 
a1 b2 c4 87,32 12,68 11.55 1,13 9,75 10,35 1,76 
a1 b3 c1 89,95 10,05 9.35 0,70 7,40 9,30 1,83 
a1 b3 c2 89,38 10,62 9.21 1,41 7,27 9,01 1,56 
a1 b3 c3 91,10 8,90 7.48 1,42 5,42 8,03 1,66 
a1 b3 c4 86,11 13,89 11.68 2,21 9,90 9,15 1,86 
a2 b1 c1 88,99 11,01 10.57 0,44 9,18 8,73 1,30 
a2 b1 c2 87,04 12,96 7.88 5,08 5,87 6,76 1,76 
a2 b1 c3 89,48 10,52 9.28 1,24 7,38 7,74 1,83 
a2 b1 c4 86,09 13,91 12.08 1,83 10,35 8,45 2,00 
a2 b2 c1 89,46 10,54 9.51 1,03 8,65 9,15 1,27 
a2 b2 c2 87,59 12,41 12.35 0,06 10,58 10,35 1,59 
a2 b2 c3 90,12 9,88 9.70 0,18 8,02 7,73 2,13 
a2 b2 c4 87,34 12,66 8.48 4,18 6,53 7,25 1,64 
a2 b3 c1 89,69 10,31 10.20 0,11 8,33 8,24 1,69 
a2 b3 c2 85,16 14,84 12.15 2,69 10,35 9,86 1,69 
a2 b3 c3 88,52 11,48 10.70 0,78 9,70 8,45 1,74 
a2 b3 c4 87,67 12,33 10.28 2,05 8,44 9,86 1,30 
Legend: a1 = non-irrigated; a2 = irrigated; b1 = basic fertilization; b2 = organic fertilization; b3= 
basic and foliar fertilization; c1 = Roşie de Arieş; c2 = Brunswick; c3 = Density; c4 =Stuttgard. 
Table 5 
 Potassium and phosphorus determined with ICP at the onion bulbs from irrigated, directly sown 
crop, in 2014, Mihai Viteazu area, Cluj County (ICIA Cluj) 
 
Number Variant K (mg/kg) P (mg/kg) 
1 a1 b1 c1 85,0 30,5 
2 a1 b1 c2 104,5 38,8 
3 a1 b1 c3 80,5 32,5 
4 a1 b2 c4 80,5 28,2 
5 a1 b2 c1 89,0 32,3 
6 a1 b2 c2 105,0 45,1 
7 a1 b2 c3 80,0 30,8 
8 a1 b2 c4 147,5 41,1 
9 a1 b3 c1 68,5 19,8 
10 a1 b3 c2 123,5 58,0 
11 a1 b3 c3 98,0 31,9 
12 a1 b3 c4 109,5 40,2 
13 a2 b1 c1 79,0 35,7 
14 a2 b1 c2 87,0 35,3 
15 a2 b1 c3 103,0 28,9 
16 a2 b1 c4 108,0 36,0 
17 a2 b2 c1 120,5 29,1 
18 a2 b2 c2 83,5 27,0 
19 a2 b2 c3 91,5 25,6 
20 a2 b2 c4 129,0 51,0 
21 a2 b3 c1 97,5 26,3 
22 a2 b3 c2 185,0 63,0 
23 a2 b3 c3 109,5 36,0 
24 a2 b3 c4 124,5 39,2 
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CONCLUSIONS 
 
Analyzing the results, it is observed that the technological factors influenced 
differently the average weight of the bulbs, and the highest average weight for each variety 
is recorded at the variant with basic and foliar fertilization, both irrigated and non-irrigated. 
Also, the number of the bulbs is higher for the irrigated variant, at all the four varieties 
grown in the experimental field with all the variants of fertilization. The analysis of 
physico-chemical characteristics (Table 4) shows the following: the water content of the 
onion bulbs of all the 24 variants is between 85.10 to 91.10%; the soluble dry matter is set 
between 7.48 to 12.35%; the sugar content is between 5.25 to 10.58% Brix degrees; the 
vitamin content is between 6.76 to 10.35 mg / 100 g. fresh product; and the acidity value is 
between 1.03 to 2%. The data presented in Table 5 shows that the  highest content of K is 
found at  the a 1 b 2 c 4 variant - Stuttgard, non-irrigated, organic fertilization (147.5 mg / 
kg), and the lowest content of K is owned by the a1 b 3 c 1 variant- Roşie de Arieş, non-
irrigated, basic and foliar fertilization (68.5 mg / kg). The content of P has the highest 
value for the  a1 b 3 c 2 variant - Brunswick, non-irrigated, basic and foliar fertilization 
(58.0 mg / kg), while the lowest value is found at the a 2 b 2 c 3  variant - Density, irrigated, 
organic fertilization (25.6 mg / kg). 
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